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1 
This invention relates to fluid pressure contro! 
valves and has as its object to provide a valve 
adapted to control the pressure in a moving 
stream of fluid ithout being affected by the fluid 
movement. 5 
1Vore specifically, the invention aires to .pro- 
vide a valve in which the flow of a fluid is con- 
trolled by two balanced valve elements, one clos- 
ing with and the other closing against the flow 
of the fluid, so that the effect of the fluid pressure 10 
and flow on one valve is balanced by an opposi£e 
effect on the other valve. 
Another object of the invention is fo provide, 
in a balanced valve, a simple arrangement where- 
by both valve elements açe adapted 'to be simul- 15 
taneously moved toward open or closed positions 
by a pressure responsive actuator. 
A furtheï object is to provide, ixoE such a valve, 
an arrangement ensuring the full seating .of both 
valve elements. 20 
Another object is to provide a pressure con- 
trol valve adapted to be employed in a fluid pres- 
sure system in which a fiuid is pumped from a 
source of pressure to a Chamber .alapted to hold 
the fluid under pressure, said valve being adapted, 25 
in the event of failure of the source 'of pressure, 
to ho]d the pressure in the chamber. 
Another object of the invention is to provide a 
fluid pressure control valve .icorpoloEting pres- 
sure relief means for avoiding damage to the valve 
mechanism from pessure surges in the sysm 
controiled by the valve. 
The invention s particularly applicable ç the 
control of pressures in measuring instruments 
wherein the pressure must be contro]led wifih.ac- 35 
curacy, and it is atso adaptable to the .control 
of the pressurization of fuel .tanks for :aicraft, 
etc. 
In addition to the forego]ng objects, the inven- 
tion aires to provide a vs.tve which is of relatively 40 
simple construction, and easi!y .serAced. 
Further objects and advantag¢s of the inven- 
tion will appear in the folloving part of the speci- 
flcation. 
leferring to the drawip.gs which are for illus- 
trative purposes only: 
Fig. 1 is a schematic dfagram of s:] aircrft 
cabin pressurization system i..corporating a hum- 
ber of valves embodying the inven;ion; 
Fig. 2 is a plan view of one of the valves; 50 
.Fig. 3 is a vertical longitudinal sectional-view 
of the valve; and 
Fig. 4 is a vertical longitudinal sectional-view 
of a valve embodying a modifled form ofthe in- 
vention. , 

2 
The system shown in Fig. 1, for the p,urpose of 
illustrating an arrangement in which the valve of 
tuf invention is particularly useful, includes a 
pressure source (such as a supercharger).  adapt- 
ed fo supply air under pressure through 
to the cabin enclosure  of a pressurized cabin 
aircraft. The air from the duct  passes to the 
enclosure  through a flow control valve . The 
outflow from the cabin is controlled by a pres- 
sure regulator , which is vented to the atmos- 
phere. A maximum pressure in the cabin enclo- 
sure 8 may be regulated by a pressure relies valve 
 . A vacuum relief valve  2 functions to equalize 
the pressure in the cabin enclosure  with anabient 
atmospheric pressure when the latter exceeds the 
canin pressure. 
The pressure source 6, in addition toits main 
function of supplying air to the cabin enclosure 
for ventilating and maintaining the desired pres- 
sure therein, may also apply pressure to the fuel 
in tanks 13 and 13a, through branch air lines 
and Ia. A portion of the air pumped by the 
pressure source  may also be diverted, through an 
air line ! , to an instrument or number of instru- 
ments 6 within the cabin enclosure , ïor oper- 
ating the saine. 
The pressure applied fo the fuel tanks . and 
/a and fo the instruments Iç is regulated by 
'pressure controlled valves , I7a, and , all of 
which incorporate the present invention. 
leferring now to Figs. 2 and 3, my pressure 
regulating valve embodies three separable housing 
sections , 2, 'and ., the sections  and  be- 
ing secured together by bolts 4, with the gasket 
 i]terposed therebetween, and the sections 
and . beg secured together by bolts 2 with 
a flexible diaphragm 2, of rubber or equivalent 
material, interposed therebetween and serving as 
a gasket as well as a pressure sensitive element 
for operating the valve. The housing section 
is formed with a fluid inlet 28. The intermediate 
housing section 2 is formed with a fluid outlet 
- and with a wall  which forms a barrier be- 
tween the mating valve housing portions . and 
i.4 res.ectively of the sections 2  and 22. The in- 
termediate section  includes a radially extend- 
ing flange . having around iç periphery a rira 
portion 3 cooperating with the rira of the lat- 
eral wall . of the section 23 to clamp the dia- 
phragm 28. 
The sections 21 and 22 and the diaphragm 2 
cooperate to deflne a fluid iiow passage which 
traversed by the wall -  and divided thereby into 
twe parallel passages comprising the valve, ports 
. and $9 which are formed in the wall 



Spherical valve elements 4{} and 41 cooperate 
with valve seats formed af the edges of the ports 
3{} and 39 on opposite sides of the wa]l 31, the 
valve element 4{} c]osing against the flow of the 
fluid and the valve element  closing with the 
flow of the fluid. 
Simultaneous opening and closing movements 
are transmitted to the valve elements 4} and 
by a rocker arm 42 ïulcrumed on a pin 43, the 
ends of which are mounted in the wall portion 
34 of the housing section 22. The valve 4 is 
threaded onto the end oï a link 44 which pro- 
jects through the port 39, is pivoted to the rocker 
arm 42 at 4{}, extends beyond the rocker arm and 
is attached fo the center of the diaphragm 2{}. 
A pair oï washers 47 and 4{} engage the opposite 
sides of the central region of the diaphragm and 
the link 44 is provided with a reduced threaded 
end 49 which extends through the washers 47 and 
4{} and bas threaded thereon a nut 5 which 
cures the several parts in assembly. 
The valve element 4{} is yieldingly engaged by 
a frusto-conical coil spring 52 which is secured 
to the end of an adjusting screw 53 threaded 
through the other end of the rocker arm 42 and 
secured by a lock nut 54. 
The inteïmediate housing section 4 cooper- 
ates with the diaphragm 28 to deflne a pressure 
chamber 5{} in which the pressure of the fluid 
flowing through the valves is applled fo the upper 
side of the diaphragm 2{}. Opposing this pres- 
sure is the pressure of the spring 57 against the 
other side oï the diaphragm and the pressure 
from a vent ï6, the spring  being engaged be- 
tween the washer 4 (which bas a peripheral 
flange 8 for piloting the spring) and an adjust- 
able plate 59 (similarly flanged) having a cylln- 
drical shank ç  piloted in a bore S2 in an adjust- 
ing screw  which is threaded in the bottom 
wall {}4 of the housing section 25. A lock nut 
 secures the adjusting screw  in any posi- 
tion fo which it is adjusted. By varying the po- 
sition of the adjusting screw 3, the pressure ex- 
erted against the diaphragm 2 by the spring 
may be varied, and the pressure at which the 
valves 48 and 4 will close is correspondingly 
varied. 
To avoid injury to the valve mechanism which 
might result from pressure surges embodying 
pressures considerably in excess of the valve clos- 
ing pressures, I provide a pressure relief passage. 
7, formed Partially in the housing section 22 and 
partially in the housing section 2, the upper end 
of the passage 6 communicating through a port 
8 with the pressure chamber 5 and the lower 
end of the passage ç7 communicating through a 
port 9 with the spring housing chamber 7{} de- 
flned between the diaphragm and the section 
An enlarged extension 7  of the passage  forms, 
af the juncton therewith, a valve seat against 
which is nomally seated a ball valve element 
72. A pressure higher than the pressure at which 
the valve elements  and l are adapted to 
close, is yieldingly exerted against the valve ele- 
ment 72 by a spring 73, the compression of which 
may be varied by an adjusting screw 74 threaded 
into the lower end of the passage extension 71 
and secured by a lock nut 7. A relief valve 
opening pressure is set at a stightly higher level 
than the closing pressure for the valves 4} and 
41, in order that the relief valve may normally 
remain closed, but witl open to relieve excessive 
pressures above the normal valve closing pres- 
sure. The spring housing chamber 7{} is vented 
through a vent 7{} in the bottom h0using wall {}4. 
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The spring housing chambèr 7{} may be vented 
either fo the atmosphere or fo the cabin en- 
closure, depending upon the pressure fo be held 
by the valve. Tle valve 7 which controls the 
5 pressure in the tank 
Where if is desired fo vent the valve fo the 
cabin, and fo have the valve located outside oï 
the cabin enclosure, a vent tube 77 communicat- 
ing with the spring housing chamber 7{} may be 
10 employed. As an example oï such an arrange- 
ment, the valve {} is shown in Fig. 1 s being 
located outside the cabin and connected fo the 
cabin by such a vent tube. 
In the operation oï the valve, as long as the 
15 pressure in the chamber 5{} is below the critical 
valve closing pressure, the spring 57 will main- 
tain the diaphragm in a position in which the 
valve element 4 is held away ïrom contact with 
its valve seat and the valve element 4 is permit- 
20 ted to be held away from contact with its seat 
by the action of the fluid flowing through the 
port 3. The pressure of the fluid flow against 
the valves 4 and 4 is substantially ba]anced, 
through the rocker arm 42, the ïulcrum 43 being 
25 located midway between the axes of the valves 
{} and 4. When the pressure in the chamber 
5{} is raised to the critical valve closing point, 
the diaphragm 28, acting under such pressure 
and overcoming the pressure of the spring 57, 
30 will move fo a position wherein the valve 41 wfll 
be drawn to closed position and the valve element 
4{} will be yieldingly pushed to its closed position. 
The pressure exerted bY the spring 7 is equal 
to the differential between the valve closing pres- 
35 sure (ïor example, the pressure fo be maintained 
in the fuel tanks 3 and 13a) and the vent pres- 
sure. 
It may be important in many installations to 
provide ïor holding the pressure in the chamber 
40 closed by the valve, and ïor this purpose I pro- 
vide, as shown in Fig. 4, a check valve in the ïorm 
oÏ a disc 78 adaped fo engage a valve seat 
in the inlet 29 and fo close under the back pres- 
sure ïrom such chamber in the event oï ïailure 
45 of the pressure source. The closing movement 
is assured and assisted by a llght spring 8. 
With the exception of the above described 
feature, the valve shown in Fig. 4 is the same 
in construction as the valve shown in Figs. 2 
50 and 3, and similar reference numerals bave been 
employed to indicate those parts which are 
shown, the majority of the valve being shown 
in elevation fo avoid duplication of the identi- 
cal parts. 
55 I claim as my invention: 
1. A fluid pressure control valve, comprising: 
means forming a fluid flow Passage having a bar- 
rier thereacross provided with a pair of ports 
through which the fluid may flow in a divided 
60 stream; a rocker arm Pivoted intermediate 
ends and located in said passage; a pair oï valve 
members for controlling said ports; a link con- 
necting one end of said rocker arm fo one of 
said valves; an adjustable screw on the other 
65 end oï said rocker arm; a yielding connection 
between said screw and the other of said valves, 
said yielding connection being attached at one 
end fo said screw and said link and yielding con- 
nection being adapted fo transmit closing more- 
70 ment Ïrom said rocker arm simultaneously fo 
both of said valves; and an actuator responsive 
fo a predetermined increase in pressure in said 
passage for transmitting such closing movement 
to said rocker arm. 
'5 2. A fluid pressure control valve, comprising: 



means formtng a passage having a barrier pro- 
vided with a pair of ports through which liquid 
may flow in separated streams; a pair of bal- 
anced ball valves for controlling said ports, one 
of said valves being on one side of said barrier 
and the other of said valves being on the oppo- 
site side of said barrier, closable, one with and 
the other against the fluid flow for arresting 
said fluid flow; a rocker arm in said passage piv- 
oted intermediate its ends; a link pivoted to one 
end of said rocker arm and having a threaded 
end which projects through one of said ports, 
one of said ball valves being threadably mounted 
on said threaded end; an adjustment screw on 
the opposite end of said rocker arm; a spring 
connected fo said screw and providing a yielding 
connection with the other of said ball valves, said 
yieldlng connection pressing said other ball valve 
toward closed position; and means forming an 
enlarged pressure chamber in communication 
with said passage, said means including as one 
wal thereof a flexible diaphragm sensitive to the 
pressure in said chamber, said link being at- 
tached to said diaphragm. 
3. In a fluid pressure control valve, means 
forming a fluid flow passage having a barrier 
thereacross provided with a pair of ports through 
which the fluid may flow in divided streams, a 
rocker arm pivoted intermediate its ends in said 
passage, a pair of valve members for controlling 
said ports, a ink connecting one end of said 
rocker arm to one of said valves, an adjustable 

screw on the other end of said rocker arm, a 
yielding connection between said screw and the 
other valve, said link and yielding connection 
being adapted to transmit closing movement 
5 from said rocker arm simultaneously to both of 
said valves, and an actuator responsive to a pre- 
determined increase in pressure in said passage 
for transmitting such closing movement to said 
rocker arm. 
10 HAROLD ClUZAN. 
REFERENCES CITED 
The following references are of record in the 
file of this .patent: 
15 
UNITED STATES PATENTS 

2O 

25 

3O 

Nmnber 
151,580 
329,928 
548,172 
601,878 
702,236 
1,843,953 
2,013,222 
2,04OE,101 
2,053,931 
2,119,471 
2,338,760 

Number 
164,617 

Naine Date 
Eversol ............. June 2, 1874 
Merrill ............. Nov. 10, 1885 
Bastain ............ Oct. 22, 1895 
Matchett ............ Apr. 5, 1898 
McAdams .......... June 10, 1902 
McKinney ........... Feb. 9, 1932 
Thomas ............ Sept. 3, 1935 
Grove ............... July 7, 1936 
Work .............. Sept.. 8, 1936 
Messinger .......... May 31, 1938 
Deming ............ Jan. 11, 1944 
FOIEIGN PATENTS 
Country Date 
,Switzerland ........ Dec. 16, 1933 



